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(57) Abstract: A water-soluble PQQGDH, characterized in 
that two sub-units are combined with each other via a disul- 
fide bonding. The water-soluble PQQGDH exhibits improved 
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mmm 

5 &M£M 

*mm\$wu*s u >§witt§^v3-^w« (pqq 
gdh) comm. &&W)vn-^<DM : mz.&vyz> : £<Dm.m\zm?2> B 

WtZo t»> (GOD) fc*W*if;V=I 

-7 6U>»iii (G6PDH) £/B^38§^i£&C«fcDS*£nT^7fc.> 

T#^5&^ RfSifiWessNAD (p) ^^rab&tfnkf&sft^o 

G6PDHfc**5i9ffca»5iStb-C-PQQGDHOfiffl*Jtt*&nT^5 (# 
20 Hi 5 ! 2 - 10 — 243786, WO 0 0/6 6 744, WO 0 0/6 1 7 3 0) 0 P 
Q^GDHli^-X^bTiSV^M^U^^ut, fe^PQQ 
GDH kMSSI^^M ©HiST' » 5 8£>«^ t b Tti & t b & V id 

PQQGDmi ^3-7S^btT^3/7^ h>^«f 
25 PQQGDHfctt, BBg^« KISGttPQQ 

GDHIi, 4J^»I&8 7 kDa©'»^K^h*SeST?S!3, mxvtfJJ* 
&&n\Z.&^X&<Mb*1£ZtrCKZ>. ;KiftPQQGDHSAc i n e t o b 
acter calcoacet icus 0Vi<o^O^C^3ViT^O#i5E^ 
BSnT^D (Biosci. Biotech. B i ochem. (1 9 9 5) , 
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5 9 (8), 1 5 4 8- 1 5 5 5), *0iiifif*»^O-Z>^Sn7S ^ 
WLmm&mbfrfcZnT^Z (Mol. Gen. Genet. (1 9 8 9) , 2 
17 : 4 3 0-43 6) . A. calcoacet icus ftj|£©7KJSttP QQ 
GDHH m-0 5 OkDaOlfto h^&^^n^^^T-^-tr 
5 ^tohtt, 1^0PQQ^3i©Ca ++ m^-7 

TK^ttPQQGDH^X^S^^tff^^^tl. ^ffi^SI© 
iSW^^^t^WS (J. Mo 1. B i o 1. , 28 9, 319-3 
10 3 3 (1 9 9 9) , A. Oubrie et a 1 . , EMBO J ou r n a 
1, 18 (19) 5187-5194 (1999) , A. Oubrie et 
a 1. . PNAS, 96 (21), 11787-11791 (1999), A. 
Oubrie et al. ) . 

15 ^tSSfflit^ 

TSVifc^Snw»Ctfe^fc«*»ttPQQGDH*JMW-a. 
20 *WaB«fcl*ViT rPQQGDHj fcfck tf UD^ U >^r^ >%ffiWm it 

i:#ftts i©«®o-^^b#fi?)i«$ntv^ p qq 

fc«fcDfx3 #WiMFfc:43lr>Tfck PQQGDH©75/i 
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■5. 

5 Tl/>«5. £fc$?£b<te> #38?J3©zKigtePQQGDHfck Ac ine t oba 
cter calcoaceticus &3fc-e&£ 0 

P Q Q GDHOWKj?* bVi««Kl*^Ttt, BB*J#*§- 1 T?«^n«. 

io nrviSo 

P Q Q GD H<D#fcJ?£ b t>j8«K::fcV>T«, PQQGDH 
20 Pro Thr Tyr Cys Thr Thr Tyr 

Pro Thr Cys Cys Thr Thr Tyr 

Thr Gly Lys Asn Phe Val Pro£>ckD?Ser Thr Thr Tyr Asp Asp Ala 

* ^ -*s ck OW91^*^tr»KIE«fr* fc 6 m:*fB9!<0 P Q Q G D H £«f 



WO 02/072839 



-4- 



PCT/JP02/02124 



io m^iw&iftBj 

Elite, ^HJlC^ViX^Vifey^XS KpGB 2 ©fit j^^To 

Ei6te, ^0jco^M#«^^it^-r. 

fgBJ3&jgM^-£fc&<£M&<P7%il 
20 • ^MPQQ.GDHOfji 

pqqgdhh @s»-^ i fc&jts ns 7$y mmm&m u x«r 

S«5S^fc^ViT^©S^lffi*«W6^fcSn-CViS ( J . Mo 1 . Bio 
1. , 289, 319-333 (1999) , EMBO Journal, 18 
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(19) 5187-5194 (1 9 9 9)). £ ©fi^iS&fiia^ L te\ 

^^-mm^mm^ntch^z, »ty7-±0se r 4 1 5^/7- 

HLir±-CSV>fcjaW*«ltE«*na. S e r 4 1 5 §Cy s ICtlUT, 
ty^-PI£^JV7^ f^it^LT^tCil 

(Wm 2000-262281) £fc«^1f~-l§5i©1f§l£ <WH 2 0 0 1 -3 7 
4 8 3) ft^ViT^^-^MtSRftflS^S-^^DPQQGDHOlWWe 

KlfcD. ^^-neoflWimiai^^As n 3 4 O^tfTyr 4 1 8&M2; 

^mn^^z^7.^>nmzmmt^z\iiifi^^o 2 

T%>«fc<. $fc«KDrs / WMfeWflnSftT^Tt. ^©£5ftT5 /St 
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?k Sambrook £>, " Molecular Cloning; A Laboratory Manual" , H 2 

JSR, 1989, Cold Spring Harbor Laboratory Press, New York KifEfc£nx^£o 

5 lT^§W^ii:»§-i^t§ 0 *8ttPQQGDHO 

sy;i/n— ^^-r-safn^^gfeSb^sct^^nx^* (#H2 o o o 

- 3 1 2 5 8. #HI 2000-350588) . 

StfH ffiCD^teEbJffTSTk^tePQQGDHKlOViXfe, ^© 

mz. see©— 5fc«jft, #cfl*3£ 
^feUH^jt^it^-T CttliO, Acinetobacter calc 
15 oaceticus E&5fc©7W£PQQGDH©4 1 5#S©-feU >SS3£*fctt 
4 1 4#S©?0-»@l!cH^75;iiI, £fc«3 4 0fgO7XA 

nm<Dm&&iD^&^izmm-t%z\t&-T:^, *%it:tfc*oT, A^sa 

20 ^tie»©Bfe^^;i/3-X^7j<^P^t)*:^0J©tefflrtXfe^o 

Bfc&M P Q Q G D H©Mj£^7£ , , 

Acinetobacter calcoaceticus &5£<£>5^©7.k^ 
ttPQQGDHSn- Kf*»firP©B?a»iE3W^- 2 ns . 

■frmmointMm pqqgdh^h- f-t sjt^fcJu ^©zk^ pqqgd 
25 h^h- F-r^ste^&vix, swt-r §T5ym«^3-F-r^*iH^j 

7f€f -5. £©£ 5 ^^#S&5^*IB^JMM©fese)©ffl^©^^^^S#^W 
{d^ViX^nenx*3D> #!Ix.k£, Sambrook £>, " Molecular Cloning; A 
Laboratory Manual" , H2IS5, 1989, Cold Spring Harbor Laboratory Press, 
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New York fctB«Snw*. fcbT#fcfIIfi?^1^3Sffl©^ 
PQQGDH 383H S t # fc^ «J ^7 Xk3fiM 

#6n&^S4Bift# : &6 0-7 otT'iH3 oMLfcti^ x*3ckr^ 

fiSil/TPMS —DC I PSJD*., a?rr<5PQQGDHOSHt*B»tC«kD 
15 ^tU^-Br^o zn&)S«'CitfH«U PQQGDH£^t??J«M#£#£ 

o »»ts ^t^cfcD, oafe^s pqqgd h £ii§rr S o 

20 Bj^3g*l:<P88ft£fr*fe 

#§PJ<7)PQQGDHte, PQiQ^«W*tUT, , 

#**gtt©Stt£M« PQQGDHi:i§^-7«fti^%ftoTi7C$ 

25 Itbm PMS (7xt"^ W7x-h) -DC I P (2, 

6-^nn7x;-M>F7x7-JW , 7iU*>7>ft*U^ 7iD 

*»w©aeasaEPQQGDH©3itefiHttte, classic) w 
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mmmz t *> & o Bmm&vi&rFtt-P-ir % -tiao wffi?z> z twx% 

2^0J<Z>&l£M PQQGDHH PQQGDH^JigeL, T« V^Ssc^te 

ytfw&<Dmm?m&v. mmm\z*n4t-?z>z.h%x^z>. 
*mwfe&rc. \z^ mp qqgdh^i^^ -x-t >-y— 

25 §#tit-5o «SibX«> #-^>«fe e^Mfc£<£JBt^ c 
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» £ b < trtfSK (D&MM P Q Q G D H n-ffc; b &fS8Ttt±fc H^flrT & 

QGDHSBSfttfciiw^ **« (mfcza&m) &£&&mn® m 

^Ag/AgCIil) *-#>lIlC-^©fE^mntT, « 

Ig^Sfi^&^ffiK^&SB^flFtiilgS^ 0 0 1-7 0 4 1 3«0^«n«RlG 



ia^l##2lc^sns Acinetobacter calcoaceticus El35fePQQGDH<£>lf3i 

ffl£&#£8j&g«^*--pTr c 9 9 A (7 7)V^^7^M) <ZW!/^n- 
->^#:^ Acinetobacter calcoaceticus &3feP QQGDH^n— FT<54# 
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igjt^£#Ab7c:/^7^ hpgb2 mi) %m^r, m2iz^-r^m\z^ 



^^77$HpKF18k (.MMyt OHO ) K: Acinetobacter 
calcoaceticus fi*PQQGDH^- F-T£«^©— Kpn I-Hind 
10 III ©fM-^rfl^^ :n^T>^-hilfe. ^(D7->7V-h5 Ofraol t 
Sigaf (4*) SMutan -Express Km*y McfaS© 

^U?^3>77-C?—Swol. V>MlkVfc#-5*y Opmol 

(2 0m 1) ©l/10i©H*5/h©7^-'J>^77-ttfefc 
jS^-l/, 10 0^, S^CMIT^SF^tt^t, t 
15 ^^3>^MT-ttpKFl 8 k<D#^-f ->>Wtt»e^±£&£:=: 

— „ U10T4 DNA'J^- if, U1©T4 DNA#'J^7-tf*«J:tf 

20 ^n^DNA©5XTy?«»T?^§ E. coli BMH7 1-18 
mntS izMM&MV.. -jftiB^dJMSfrsT^XS FSiWBS-e-fc. , , 

Jfcfcl, ^Zl^e.^tabfey^^5 F£E.coli MV118 4»1», 
^03O--^e>7775 K£»fflbfc. ^bT-n&©y^7,5 KRAUTS' 

25 P GB 2±<©f?£MPQ'QGDH£"3~FT5*^©Kpn I-Hind III BfrH-t 
Anfi, 3feSgS!PQQGDH©jft^?S«lgUfc. 2^B?£U:fcaEft**A*r 

±3*Oie*ll03BUfc. Z\<D£.?\ZVT, Ser415Cys, 
Tyr414Cys/Ser415Cys, 43£tf Aspl67Gly/Ser231Lys/Ser415Cys ©3O0^M 



Ser415Cys 
5 Tyr414Cys/Ser415Cys 



Aspl67Gly 
Ser231Lys 



catcataagtagtgcaataagttggatc 

catcataagtagtgcaacaagttggatctaac 

aggtgatgatttctcatgctgtga 

cc 1 1 tggaat 1 1 1 tccatcaagat t taagc 
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»J2 

m&m&frfe&^mPQQGVH&u-pir&m.teT-** e. coi im<Dm 

5 HC#AU a^^nfe7°^^5 K£E.coli DH5 fl»lgitfc. C 
fl£4 5 0m 1 <£>Li£*fe (7>lfyU>5 0Mg/mK n ^ A!7:n- 3— ;]/ 
3 0/ig/ml^) T«P77X3^^T3 7trtli:5i§it, lm 
M CaCl 2 , 5 0 0 /iMPQQm7 l©L«titfe„ ig*f« 
B 3 P^lTM V 7"D tf;V5f 3-2f 7^h^> H 0 . 3 mM \ZlZ%> £ "5 fc*£=3jq 
10 U ^1. 5P#ffH*g*Lfco ^«^Sos^il (5000Xg. 10^ 

4<C) "?«£Ih]JKU EOMfc^O. 8 5%NaC 1 2 0^Ufco * 

«Ufe^=£^l/>^V^^W^^ SS^Bt (lOOOOXg, 15^ 4<C) 
^i«<D«#:£l^*bfc. lim&m&'bfrim (160500Xg (40000r. p. m. ) , 

is mz, z\3 vxmr^m'Bm^ 1 omM'j >^mmm p h 7 . 0 -e— m. mm 

U7co M*Tbfc1t>7>S:l OmMU>MM«pH7. OTflftb&i-ft 
>»n-7h^77^f-fflM*7ATSKge 1 CM-TOYOPEAR 
L 6 5 0M (iV-t^i) {^*£-frfc 0 ^O*7A§10mMU>fl 
i!pH7. 0. 7 5 0ml»tm 0-0. 2M NaCl^tflO 
20 mMU>iMpH7. 0?:1K Bi^tBS^fco Mtt5ml/mi n 
Trff^fco GDH«£«-£®7>f IMI^U 1 OmM MOPS-NaOHi 
(pH7. 0) -T-B^^b^io ^(O^^^LT^^ci&W^— 75:^M 

pQQGDHiss?:#fc. ^n^mmmmm^t ^xwf<Dmmm\z^xm 

25 »J3 

mm 2 7?#5>nfc ser4i5Cys i&mmm&, . 7>x^y -Mm&r 

& cfclK 5 0 k D a \Z fr-?fr<DM<Dn > H tfmtf) tltzo Z\<DC\£frZ^ ^ 
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ilfWMlOmM MOPS-NaOHW(pH7. 0) *\Z& 
5 V^TPMS (7itS?>^hWi-W -DC IP (2, 6-^D07i 
j >F7^J —M &mi<\ DCIP06 0 On mCDmb&Mfc&frJ&t 

1 ftYfilZ 1 Mm ol©DCI P^3l7ic$tl?>#*?§tt^ 1 n-— v h t bfco 
DCIPOpH7. OiZ&tfZ^Jimytmmtl 6. SmM-^lfc. 
10 j|M#j|5 

c a c 1 2 fftT-e 1 0#Fem±*atebfc^ 5 s^tm >^ol^- h ufc. - 

Ser415Cys ^W**5<fc^ Aspl67Gly/Ser231Lys/Ser415Cys fc^MmmU^ 

Ser415Cys/Tyr414Cys^M^«. 5 5tiiW«IiaD, 10»M"C 
5 0 %l£^£TLfc^\ ^CDmitJ5 0#Fp^ 5 0 

20 nfco -?ttb?>mm*5 o%\z{&-f-rz><Dizwi-Tz>mm (t 1/2) & 

Aspl67Gly/Ser231Lys/Ser415Cys^M^«^^^^^M^«. ttl^tl, 1 
4$h 1 8 3#33«ktfl 3 6^Ta5ofec 

25 ^Ser415Cys^«»(DflM#«^p a p^n^ni mMPQQ, ImM C 
aC I 2 ^TXimm&,±^^tiyfc 0 mz, UMPQQ, ImM CaC 
1 2 , 1 OmM MOPSW (pH7. 0) f^3*a&fign? 1 0# 
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T\Z{&TVTz.(D\z^h, Ser415Cysi»MB#*te. 7 0W^Tfc9 0%©i 

QQ, ImM CaC 1 2 #STTrlNfF^±:^n^bfco 

^SU, 3/il©«i (6mMDCIP4 8/£l, 6 0 OmMPMS 8 

til, 10mMU>iIiIpH7. 0 16M)^M»-^3 

SSi^i^ttO^D 1 ^*^' Km^OfVmax^fco Ser415Cys: 
^M^©^^-^^^Km{(t«l?Il 6mM^O> k c a t it 3 4 6 
1 s e c-^abofeo I4i©KmtK, 2 7mM, kcattt34 

3 6 s e c^-e&ofco ^©^^^ Ser415Cys ^MP^^, t^SPQQ 

mmm 2 -e#e>nfc^^M, ser4i5Cy S &gtmmm&&z$ 

Aspl67Gly/S ( er231Lys/Ser415Cys x&&Wmiz^Tmnwm^*mf-fc 0 SS 
itT> «lt2OmM0^3^. 3 - o -X^-D-^ 

h-ms&tfTJl'h-X&m^ UM PQQ& 
jctClmM C a C 1 2 OD^ftTT 3 0 #H-f >3^^- h UT, H» 4 ICS* 

T5fi«-eilfc. ili:^n§J;5^ ^BJ(D^«», Ser4 
1 5 C y s *^ S e r 4 1 5 C y 

s fc«$l£tu ^Ser231Lys *5<fc££A s p 1 6 7 G 1 u izWMZftX 
^*jW*ttAsp 1 6 7 G l uOl»;J;DfWli0fe^3-xi; 
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5 





m$ 




Ser415Cys 


Asp1 67Glu/Ser231 Lys/Ser41 5Cys 




Km(mM) 


kcat(s- 1 ) 


Km(mM) 


kcat(s- 1 ) 


Km(mM) 


kcatfs- 1 ) 




27 


3436 


16 


3461 


53 


1248 




36 


2509 


21 


3664 


89 


301 


3-0-m-^3-7. 


29 


3011 


26 


5823 


127 


412 




5 


232 


7 


337 


165 


240 




19 


1659 


20 


2973 


31 


507 




26 


1930 


11 


2477 


102 


590 



mm 

10 ^rt-xcor^-fe-r 

^IPQQGDH^IViT^-X^Tyt^ bfco Ser415Cys 
m*. UMPQQ, ImM C a C 1 2 #ffiTT? 1 mm&L±*UikV. &mM 
m.(D>f)V?l—7,38&Z$5 /iMPQQ, 1 OmM C a C 1 2 #tTT'Wtt§ 

. mmistc* ^mt.mMM4\zmm<Dmmfe®i(Dmfcmzmv. dcip©6oo 

15 nmOMOfft^JtSttfc, mS}Z7jfgn&&-5\z, Ser415Cys&^S!P 
QQGDH^ffiViT, 5mM- 5 0mMcDi§fflT?£OV3-X©^S£fr5 £<h/^ 

20 5 U<£> Ser415Cys.afcSEM»*fc^7— h 2 Omg^MtSMiS 

—tf>s<-xbmm(DmmcmzmMv, mm±^mmvit. z<Dmm&i%<D 

^M^T^fk H*«r 1 OmM MOPSlil (pH7. 0) (f^i&T? 
3 0 ^MBWiabfca, 2 0 mM U 1 0 mM MOPS fgffijft ( p H 7 . 

25 0) f"T-iSl?2 0«IIT W;i/7;Vrk H$^D>^>^Lfc. H<D 
«10mM MO PS, KM (pH7. 0) *T?S»1? 1 «PM£U:¥«ftS 

SPQQGDH*i)tfl:Ufcg^-fe>i^-Sl^T, ImM-l 2mM©ilt 
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Asn340Cys/Tyr418Cys ^ii^ClI 

PQQGDH-BClg^, Oubrie (Oubrie A, et al., (1999) J. 

5 Mol. Biol. 289: 5187-5194; Oubrie A, et al, (1999) EMBO J. 18: 5187-5159; 
Oubrie A, et al., Biochemistry 96: 11787-11791) fttty'Jl'vJm 
ftV7hRas Mo 1 T'^bfci: £3, PQQGDH-B©^Y-W 
ttfS 4 CDJW^OA s n 3 4 0 t 5 CDJl/-^©Ty r 4 1 8 

mXMl fcefco^iSfcbfctfoX, aMt4**WSEJWK:a:?)PQQGDH* 

3— HfSJtfi^tflc: Asn340Cys/Tyr418Cys ^I^fAlfc. lWc^7^T 

15 Asn340Cys gggacaaagcatttaccagtcc 

'Iyr418Cys catcggtacagcgtcatcacaagtagtgc 

feo ^fttSDS-PAGE«i^ l 0 0 kDa#5£K:A>H**K8e>&tU 
20 gli 1 1 

Asn340Gys^Iyr418Cysgfe^^©^ $5CTtt*«ktfM4«*tt©IWlff 

HJIfjl 0^piabfeAsn340Cys/Tyr418Cys^^^*«^filte^MM 
4tm*te:aj&U&i:I15, »4i©tttitt3 3 4 7U/mgT?feO, 

2 8 7 7U/mgT»ofc. £7£#K«3M#> S^Tc^M^ 
25 fetMUfcKmIttl8mMT-feD, Mt^C^ofc, £7c, 

-7., 7^1 — 2— 7***5/^3— xMVh— 70-7, 3-0- 
^;j,-D-40m-X» #7^1 ^ ^v-P-7, T>y-7^IttT 
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5, 1 0, 2 0. 4 5, 6 0, 9 0, 1 2 0. 1 5 0, 1 8 0m ifiSig 
ftfcflSSU i£tt©«^3EflS*S!fe^fc. r ©iff 60 ^> 

Asn340Cys/Tyr418Cys^M^*Tll¥M^6 0#RJ:Tr&tK 1 8 

<>3^.^-b^X&2 0»oS#gtt^bfe. ^fcfftmfc^HWB****^ 
je>fc, -€-©Jt«tt©S«f**i^WK:5»*bT^n y h ITlMt^ 5 0%^ 

A S n340Cys/Tyr418Cys &«Slli§©#Mte 7 0 o fc. 

$ sic, 2 o°c^e> s otiwis-p i o^iH»waab&«©stt&si^ 

bfeo 7 tC^I". £ C T?fck 2 0 °CO 1 0 0 % <fc UTl 

#*gtej&*afe3 o s^M-era 5 o *c a> & 6 o t; tea* w-t sfesaui, e>n> 5 

15 0 tTtt 8 0 %S TV^fcMttfe, 6 0 t Cfc&£ £ 1 0 %, 7 OtTftt 
0 % fco JtftXZttl; Asn340Cys/lyr418Cys ^MH^TO^ 5 0 "Cl?^ 

s«i oo%, 6 otrefe 8 o %£K^B#^tt£:«l3, »*aw^fefcifejgb 
7t 7 o < c-et) 2 o %(Dmwma^vr^ 0 

T1S.t>% , Asn340Cys/'Iyr418Cys 3fc^S!M(»^SnP9R «t TO LTiifS^ 
20 M^fUT^fc. 

II ! ! 

m <D&&M7m& PQQGDmi tfjvn — x-t ©ks^? tux 
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5 ;nmm^^^ >3.m-i?wmi*ftx^z>. m~$<M 1 ih^cd p q q g d h» 

3 . S5I3PQQ GDH^, Ac inetobac ter calcoacet 
i cusftM^ If^llBSOPQQGDHo 

10 -f >3tt"TrWfc3*rCV^ tt^3R3lB«©PQQGDHo 

5. MH^J#-^l^^n^>T$ymiB?iJ(D4 1 4#@©^0~»^*^\ ^ 
^•<>B*Tr«m^nXV^, §f^3fBmO)PQQGDHo 

6. m&mm-c%f£n2>T5.;m&m<D4 1 4#@cD^ns/>^»*5cfc^4 

15 fBifecDPQQGDHo 

7 . @H^J#^ 1 7?*^ n§75 7 Wmm® 3 4 0t@©7X/l7^>t?» • 
£^4 l 8#@©^n-»£i^\ M^tfe^T-f^STtisnTV^, 
=f^3fB«OPQQGDH 0 

8 . mm : 

20 Pro Thr Tyr Cys Thr Thr Tyr 

9 . IB^iJ : 

Pro Thr Cys Cys Thr Thr Tyr 
£#&7Ki»P QQ GD H 0 
25 10. WM : 

Thr Gly Lys Asn Phe Val Pro&<fc££Ser Thr Thr Tyr Asp Asp Ala &^%$7km 
ttPQQGDHo 

1 1. mmi-i o<D^-rn^\zmm<DPQQGDH^n-vr^m^T. 
i 2 . it 1 1 izmmvmfcT&'Stxnr 
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1 3 . mtm 1 1 t!2S©i^^^tfi»w. 

1 5. If^l - 1 0 <D\,*~fnfrlzmm<D?QQGDH&'£$SSf)l<n-X7y 
•fe-f^y ho 

1 6. 0(D^-mmzmm(DPQQGDH^WJVn— 
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Kpnl ffincMll 



KpnX Hind 111 
5.7Kb 



flftPQQGDH 



OCI& <WO 02072839A1J_> 



WO 02/072839 



PCT/JP02/02124 



3/5 



Asp1 67Glu/Ser231 Cys 
/Ser415Cys 




0 10 20 30 40 50 60 



Ser41 5Cys 




20 30 40 50 60 70 80 



tamm (°c) 



WO 02/072839 



PCT/JP02/02124 



4/5 




DCID: <WO O2072839A1J_> 



WO 02/072839 



PCT/JP02/02124 



5/5 

me 




0 5 10 20 30 45 60 



ID: <WO_02O72B39At_l_> 



WO 02/072839 



PCT/JP02/02124 



Seauence Listing 

<110> Sode, Koji et al. 
<120> Glucose Dehydrogenase 
<130> PSD-9004WO 
<150> JP 2001-70413 
<151> 2001-03-13 
<160> 8 
<210> 1 
<211> 454 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 1 

Asp Val Pro Leu Thr Pro Ser Gin Phe Ala Lys Ala Lys Ser Glu Asn 

15 10 15 

Phe Asp Lys Lys Val He Leu Ser Asn Leu Asn Lys Pro His Ala Leu 

20 25 30 

Leu Trp Gly Pro Asp Asn Gin He Trp Leu Thr Glu Arg Ala Thr Gly 

35 40 45 

Lys He Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Phe 

50 55 , 60 

Gin Val Pro Glu lie Val Asn Asp Ala Asp Gly Gin Asn Gly Leu Leu 
65 70 75 80 

Gly Phe Ala Phe His Pro Asp Phe Lys Asn Asn Pro Tyr He Tyr lie 

85 90 95 

Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Giu Leu Pro Asn 

100 105 HO 

Gin Thr He He Arg Arg Tyr Thr Tyr Asn Lys Ser Thr Asp Thr Leu 
115 120 125 
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Glu Lys Pro Val Asp Leu Leu Ala Gly Leu Pro Ser Ser Lys Asp His 

130 135 140 

Gin Ser Gly Arg Leu Val lie Gly Pro Asp Gin Lys He Tyr Tyr Thr 
145 150 155 160 

5 lie Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 
165 170 175 

Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Gly Lys Asp Tyr 

180 185 190 

His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser He 
10 195 200 205 

Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 

210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Thr Pro Asn Gly Lys 
225 230 235 240 

15 Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 
245 250 255 

He Val Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 

260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Ala Asn Lys 
20 275 280 285 

Ser He Lys Asp Leu Ala Gin Asn Gly Val Lys Val Ala Ala Gly Val 

290 295 300 

Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro Pro 
305 310 315 320 

25 Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro 
325 330 335 

Thr Cys Gly Glu Met Thr Tyr lie Cys Trp Pro Thr Val Ala Pro Ser 

340 345 350 

Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala lie Thr Gly Trp Glu 
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355 360 365 

Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg He 

370 375 380 

Lys Leu Asp Pro Thr Tyr Ser Thr Thr Tyr Asp Asp Ala Val Pro Met 
5 385 390 395 400 

Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val lie Ala Ser Pro Asp Gly 

405 410 415 

Asn Val Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys Asp 
420 425 430 

10 Asp Gly Ser Val Thr Asn Thr Leu GIu Asn Pro Gly Ser Leu lie Lys 
435 440 445 

Phe Thr Tyr Lys Ala Lys 
450 

<210> 2 
<211> 1612 
<212> DNA 

<213> Acinetobacter calcoaceticus 
<400> 2 

agctactttt atgcaacaga gcctttcaga aatttagatt ttaatagatt cgttattcat 60 
cataatacaa atcatataga gaactcgtac aaacccttta ttagaggttt aaaaattctc 120, 
ggaaaatttt gacaatttat aaggtggaca catgaataaa catttattgg ctaaaattgc 180 
tttattaagc gctgttcagc tagttacact ctcagcattt gctgatgttc ctctaactcc 240 
atctcaattt gctaaagcga aatcagagaa ctttgacaag aaagttattc tatctaatct 300 
aaataagccg catgctttgt tatggggacc agataatcaa atttggttaa ctgagcgagc 360 
aacaggtaag attctaagag ttaatccaga gtcgggtagt gtaaaaacag tttttcaggt 420 
accagagatt gtcaatgatg ctgatgggca gaatggttta ttaggttttg ccttccatcc 480 
tgattttaaa aataatcctt atatctatat ttcaggtaca tttaaaaatc cgaaatctac 540 
agataaagaa ttaccgaacc aaacgattat tcgtcgttat acctataata aatcaacaga 600 
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tacgctcgag aagccagtcg atttattagc aggattacct tcatcaaaag accatcagtc 660 
aggtcgtctt gtcattgggc cagatcaaaa gatttattat acgattggtg accaagggcg 720 
taaccagctt gcttatttgt tcttgccaaa tcaagcacaa catacgccaa ctcaacaaga 780 
actgaatggt aaagactatc acacctatat gggtaaagta ctacgcttaa atcttgatgg 840 
5 aagtattcca aaggataatc caagttttaa cggggtggtt agccatattt atacacttgg 900 
acatcgtaat ccgcagggct tagcattcac tccaaatggt aaattattgc agtctgaaca 960 
aggcccaaac tctgacgatg aaattaacct cattgtcaaa ggtggcaatt atggttggcc 1020 
gaatgtagca ggttataaag atgatagtgg ctatgcttat gcaaattatt cagcagcagc 1080 
caataagtca attaaggatt tagctcaaaa tggagtaaaa gtagccgcag gggtccctgt 1140 

10 gacgaaagaa tctgaatgga ctggtaaaaa ctttgtccca ccattaaaaa ctttatatac 1200 
cgttcaagat acctacaact ataacgatcc aacttgtgga gagatgacct acatttgctg 1260 
gccaacagtt gcaccgtcat ctgcctatgt ctataagggc ggtaaaaaag caattactgg 1320 
ttgggaaaat acattattgg ttccatcttt aaaacgtggt gtcattttcc gtattaagtt 1380 
agatccaact tatagcacta cttatgatga cgctgtaccg atgtttaaga gcaacaaccg 1440 

15 ttatcgtgat gtgattgcaa gtccagatgg gaatgtctta tatgtattaa ctgatactgc 1500 
cggaaatgtc caaaaagatg atggctcagt aacaaataca ttagaaaacc caggatctct 1560 
cattaagttc acctataagg ctaagtaata cagtcgcatt aaaaaaccga tc 1612 

<210> 3 
20 <211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 3 

Pro Thr Tyr Cys Thr Thr Tyr 
25 1 5 

<210> 4 
<211> 7 
<212> PRT 
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<213> Acinetobacter calcoaceticus 
<400> 4 

Pro Thr Cys Ser Thr Thr Tyr 
1 5 

5 

<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
10 <220> 

<223> primer for point mutation 
<400> 5 

catcataagt agtgcaataa gttggatc 



15 <210> 6 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

20 <223> primer for point mutation 
<400> 6 

catcataagt agtgcaacaa gttggatcta ac 



<210> 7 
25 <211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
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<400> 7 

aggtgatgat ttctcatgct gtga 

<210> 8 
5 <211> 30 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> primer for point mutation 
10 <400> 8 

cctttggaat ttttccatca agatttaagc 

<210> 9 
<211> 7 
15 <212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 9 

Thr Gly Lys Asn Phe Val Pro 
1 5 

20 

<210> 10 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
25 <400> 10 

Ser Thr Thr Tyr Asp Asp Ala 
1 5 

<210> 11 
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<211> 12 

<212> DNA 

<213> Artificial Sequence 
<220> 

5 <223> primer for point mutation 
<400> 11 

gggacaaagc atttaccagt cc 

<210> 12 
10 <211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
15 <400> 12 

catcggtaca gcgtcatcac aagtagtgc 
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AN 2002-723360 [78] WPINDEX 

DNN N2002-570312 DNC C2002-204849 

TI Acinetobacter calcoaceticus- originated water-soluble pyroquinoline-quxnone 
glucose dehydrogenase with two subunits combined through disulfide bond, 
applicable in glucose sensors for determining serum glucose. 

DC B04 D16 S03 

IN IGARASHI, S; SODE. K 

PA (SODE- I) SODE K 

CYC 101 

PI WO 2002072839 Al 20020919 (200278)* JA 36 C12N015-53 <-- 

RW: AT BE CH CY DE DK EA ES FI FR GB GH GM GR IE IT KE LS LU MC MW MZ 
NL OA PT SD SE SL SZ TR TZ UG ZM ZW 
W: AE AG AL AM AT AU AZ BA BB BG BR BY BZ CA CH CN CO CR CU CZ DE DK 
DM DZ EC EE ES FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR 
KZ LC LK LR LS LT LU LV MA MD MG MK MN MW MX MZ NO NZ OM PH PL PT 
RO RU SD SE SG SI SK SL TJ TM TN TR TT TZ UA UG US UZ VN YU ZA ZM 
ZW 

EP 1369485 Al 20031210 (200382) EN C12N015-53 

R: AL AT BE CH CY DE DK ES FI FR GB GR IE IT LI LT LU LV MC MK NL PT 
RO SE SI TR 

AU 2002236250 Al 20020924 (200433) C12N015-53 

KR 2004004555 A 20040113 (200434) C12N009-04 
ADT WO 2002072839 Al WO 2002-JP2124 20020307; EP 1369485 Al EP 2002-702800 

20020307, WO 2002-JP2124 20020307; AU 2002236250 Al AU 2002-236250 

20020307; KR 2004004555 A KR 2003-711848 20030909 
FDT EP 1369485 Al Based on WO 2002072839; AU 2002236250 Al Based on WO 

2002072839 
PRAI JP 2001-70413 20010313 
IC ICM C12N009-04; C12N015-53 

ICS C12N001-15; C12N001-19; C12N001-21; C12N005-10; C12Q001-32; 
G01N027-327 
AB WO 200272839 A UPAB: 20021204 

NOVELTY - Water-soluble pyroquinoline-quinone glucose dehydrogenase 

(PQQGDH) (I) comprising two subunits combined with each other via a 

disulfide bond, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(1) a water-soluble PQQGDH containing a sequence of 
Pro-Thr-Tyr-Cys-Thr-Thr-Tyr, or Pro-Thr-Cys-Cys-Thr-Tyr , or 
Thr-Gly-Lys-Asn-Phe-Val-Pro and Ser-Thr-Thr-Tyr-Asn-Asp-Ala; 

(2) a gene encoding any of the PQQGDHs ; 

(3) a vector containing the gene; 

(4) a transformant containing the gene; 

(5) a glucose assay kit containing any of the PQQGDHs; and 

(6) a glucose sensor containing any of the PQQGDHHHs. 

USE - (I) is applicable in glucose sensors (claimed) in determining 
serum glucose e.g. in diagnosis and management of diabetes. 

ADVANTAGE - (I) contains two subunits combined through a disulfide 
bond, and therefore exhibits improved heat stability. 
Dwg. 0/7 
FS CPI EPI 
FA AB; DCN 

MC CPI: B04-C01G; B04-E03E; B04-E08; B04-F0100E; B04-L03D; B11-C07; B11-C08E; 

B11-C09; B12-K04A; B14-S04; D05-C03B; D05-H09; D05-H12A; D05-H12E; 
D05-H14; D05-H17A3 
EPI: S03-E03C; S03-E14H5 



